Abstract. In this paper we introduce a new concept for almost lacunary strong P-convergent with respect to an Orlicz function and examine some properties of the resulting sequence space. We also introduce and study almost lacunary statistical convergence for double sequences and we shall also present some inclusion theorems.
Introduction and Background
Before we enter the motivation for this paper and the presentation of the main results we give some preliminaries.
By the convergence of a double sequence we mean the convergence on the Pringsheim sense that is, a double sequence x = (x k,l ) has Pringsheim limit L (denoted by P-lim x = L) provided that given > 0 there exists N ∈ N such that |x k,l − L| < whenever k, l > N [6] . We shall write more briefly as "P-convergent".
Recently Moricz and Rhoades [3] defined almost P-convergent sequences as follows: By a lacunary θ = (k r ); r = 0, 1, 2, ... where k 0 = 0, we shall mean an increasing sequence of non-negative integers with k r − k r−1 as r → ∞. The intervals determined by θ will be denoted by I r = (k r−1 , k r ] and h r = k r − k r−1 . The ratio
will be denoted by q r . Using these notations we now present the following definition: 
, and q r,s = q rqs . Recall in [2] that an Orlicz function M is continuous, convex, nondecreasing function define for x > 0 such that M (0) = 0 and M (x) > 0 for x > 0. If convexity of Orlicz function is replaced by M (x+y) ≤ M (x)+M (y) then this function is called the modulus function which is defined and characterized by Ruckle [7] . Definition 1.3. Let M be an Orlicz function and P = (p k,l ) be any factorable double sequence of strictly positive real numbers, we define the following sequence spaces: 
uniformly in m and n}
uniformly in m and n for some L and ρ > 0}
and
uniformly in m and n, for some ρ > 0}
Let us extend almost P-convergent double sequences to Orlicz function as follows: 
If we take M (x) = x, p k,l = 1 for all k and l, then [ĉ 2 , M, P ] = [ĉ 2 ] which was defined above.
With these new concepts we can now consider the following theorem. The proof of the first theorem is standard thus omitted. 
Before the proof of the theorem we need the following lemma.
Proof. Let x ∈ [AC θ r,s ] so that for each m and n
Let > 0 and choose δ with 0 < δ < 1 such that M (t) < for every t with 0 ≤ t ≤ δ. We obtain the following:
Therefore by lemma as r and s goes to infinity in the Pringsheim sense, for each m and n we are granted x ∈ [AC θ r,s , M ]. 
Since x ∈ [ĉ 2 , M, P ] the last two terms tends to zero uniformly in m, n in the Pringsheim sense, thus for each m and n
(1).
Since h rs = k r l s − k r−1 l s−1 we are granted for each m and n the following: Proof. Since lim sup r q r < ∞ and lim sup sqs < ∞ there exists H > 0 such that q r < H andq s < H for all r and s. Let x ∈ [AC θ r,s , M, P ] and > 0. Also there exist r 0 > 0 and s 0 > 0 such that for every i ≥ r 0 and j ≥ s 0 and all m and n,
→ 0, uniformly in m and n.
The following is an immediate consequence of Theorem 2 and Theorem 3 In this case we writeŜ θ r,s − lim x = L. The following theorem is a multidimensional analog of Savas and Nuray theorem presented in [8] . This complete the proof of (A).
Theorem 1.6. Let θ r,s be a double lacunary sequence then
(B) let x be defined as follows: 
